PREFACE Nuclear Weapon Issues in the 21 st Century
The global regime for nuclear nonproliferation has been under duress since nuclear weapons were first developed and used in World War II, as seen by the efforts of many nations to acquire nuclear weapons. The twotiered Nuclear Non-Proliferation Treaty (NPT) commits the five nuclear-weapon parties (the permanent members of the UN Security Council: US, UK, Russia, China and France -the P5) not to assist any state in acquiring nuclear weapons, while non-nuclear-weapon parties commit not to acquire nuclear weapons and to implement IAEA safeguards to prevent "diversion of nuclear energy for peaceful uses to nuclear weapons…." India, Pakistan, Israel and North Korea are not NPT parties. This requires dealing in parallel with the capabilities of these four non-NPT states, the P5 states and the 185 non-nuclear NPT parties.
If Iran were to build the bomb, in violation of its NPT obligations, how will NPT non-nuclear-weapon states, such as Saudi Arabia and Egypt, react? If the US, China, or Russia, were to resume nuclear testing, would this lead to testing by others, and to new deployments of nuclear weapons? The NPT regime extends beyond the treaty in numerous ways to help counter those and other risks. Tools, such as diplomacy between nations, arms control, economic sanctions, safeguards and protocols of the International Atomic Energy Agency (IAEA), physical security for nuclear materials and weapons, counter-proliferation military strikes, port and border security, limits on production of weapons-useable uranium and plutonium, export controls on sensitive nuclear technology, regional security, missile defense, and the Proliferation Security Initiative -a global effort to stop trafficking in weapons of mass destruction -are all part of the broader region. That interconnected system must be resilient to unpredictable changes. Further nuclear testing or withdrawal of a nation from the NPT would pose serious challenges to the regime. Figure 1 and the book cover seek to illustrate in a compact way the history of the spread of nuclear weapons since the first nuclear test in 1945. "Horizontal proliferation" refers to additional states obtaining nuclear weapons, while "vertical proliferation" refers to nuclear-weapon-possessing states obtaining more nuclear weapons. This figure shows that the eight states that have tested a nuclear weapon have proceeded, since their first test, in a similar fashion. The reductions in the stockpiles of the US and USSR-Russia are clear; similarly UK and French weapon numbers have declined. For the others the picture is either uncertain, or the numbers are increasing, although at much lower levels than the US and Russian numbers. Many now believe that a nuclear weapons confrontation is more likely to happen, but at a lower level of confrontational intensity. We don't know if this is true, but there is some evidence for this conclusion. The global nuclear nonproliferation regime is challenged today, as it has been over the past several decades: It has had to deal with events in India, Iran, Iraq, Israel, Libya, North Korea, Pakistan, South Africa, and Syria. Since the American Physical Society's Forum on Physics and Society had not offered a short course on nuclear weapons since 1988, it seemed clear that we should examine issues they pose once again. This 4 th short course followed the following three previous conferences on nuclear weapons offered by the 
Iran and P5-plus-1 Nuclear Agreement
Three weeks after this conference, the Joint Plan of Action between Iran and the P5 and Germany (P5-plus-1) became public. The Iranian situation was discussed in the presentations of David Albright, (Institute for Science in International Security) Olli Heinonen (former director of IAEA Safeguards, Harvard) and Larry Satkowiak (Oak Ridge National Laboratroy). See Figure 2 for Iran's centrifuge capacity at Natanz as of November 2013. The Joint Plan of Action went into effect on 20 January 2014. It is hoped that the results of the six-month agreement will lead to a more permanent improved situation. 
